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(Pair XVI) were 11.5 years old when examined. Maxine was described as being "very lively and active," but Virginia was found to be 'just the opposite in behavior. She seemed to us be rather sluggish, somewhat indolent, and difficult to arouse. She seems to be dormant emotionally" (p. 295). A marked contrast was evidenced in Pair XVII (Gene and James): "Observations of the overt behavior of these boys revealed greater contrasts than did the tests.... Gene was far more confident and affable toward us than James....James was very silent and glum during the whole period of tests and did not seem happy" (p. 304). Pair XIX (Augusta and Helen) were found to be quite similar, but the authors also noted that "the sisters lived together during the most impressionable part of their lives" (p. 324).
Newman and associates concluded that it is likely that genetic influences play a role in the development of personality but stated that their main achievement had been to present a body of data from which others could draw their own conclusions. Looking back at the study, Gardner and Newman (1940, p. 126) emphasized their belief in the importance of heredity but noted, "If one thing is clear in our results it is that fairly large environmental differences do modify physical, mental and temperamental traits and produce proportionately large differences even between hereditarily identical individuals." Shields (1962) .James Shields's (1962) British study reported the cases of 44 MZA twin pairs, which at the time was the largest MZA sample ever collected. As noted by Kamin (1974) Shields established MZT and DZT control groups to compare their level of similarity to his MZAs. Each twin was administered a Self-Rating Questionnaire (SRQ), specially devised for the study by H. Eysenck. In addition, Shields ranked each pair for similarity of personality on the basis of information provided by the twins and from interviews. These ratings were made by Shields; the consensus among Shields's colleagues was that "personality ratings were best made by someone who knew the twins personally" (p. 71). Shields's twins therefore were rated by a nonblinded judge who also had an interest in the results of the study. MZA correlations on the SRQ extraversion and neuroticism scales were reported as .61 and .53, respectively (Shields, 1962, p. 139 ). Interestingly, MZT twins correlated at only .42 and .38, which prompted Shields (p. 139) to conclude, "There is little difference between the [MZA] and [MZT] groups, and what there is does not always support the hypothesis that the early family environment has a lasting effect on the traits in question." Shields failed to explain how separated identical twins could be more similar than those reared together and did not question the validity of the methods he had used in obtaining these correlations. In conclusion, Shields's investigation was affected by most of the previously discussed problems found in MZA studies, and its findings should therefore be treated with caution.
Juel-Nielsen (1965/1980).Juel-Nielsen's 1965 study (which was updated 15 years later) of 12 MZAs obtained its sample through the use of a twin register and is therefore the only systematic pre-MISTRA MZA study that did not recruit twins on the basis of similarity or their preexisting knowledge of each other (Farber, 1981) . Juel-Nielsen's criteria for selection were that the twins must have been alive, reared apart from early life, and monozygotic. He did not use a control group in his study. JuelNielsen used both interviews and testing (Rorschach, Word Association Test) to identify personality similarities and differences between his MZAs. All interviews were conducted by the investigator, who also made the final determination of twin personality similarity. Juel-Nielsen concluded that his data indicated that there is a substantial genetic component in human personality variance.
It becomes apparent in readingJuel-Nielsen's detailed case histories that most of the twins were raised in rural and working-class families, and many grew up in abject poverty. This sample therefore was drawn from twins whose rearing environments had been, in the words of Kamin, "highly similar" (Kamin, in Eysenck vs. Kamin, 1981, p. 112).
Although he found MZA similarity sufficient to conclude that the evidence supported the genetic hypothesis, Juel-Nielsen observed that his twin pairs generally were quite different from each other:
In all 12 pairs there were marked intra-pair differences in that part of the personality governing immediate psychological interaction and ordinary human intercourse.... The twins behaved, on the whole, very differently, especially in their cooperation, and in their form of and need for contact. Corresponding with these observations, the twins gave, as a rule, expression to very different attitudes to life, and very divergent views on general culture, religion and social problems. Their fields of interest, too, were very different.... Those twins who had children treated, on the whole, their children differently, and their ideas on upbringing were, as often as not, diametrically opposed. Characterologically, the twins presented differences in their ambitions and in their employment of an aggressive behavior. Emotionally, there was a deep-going dissimilarity with regard to the appearance of spontaneous emotional reactions or to the control of affective outbursts. Various traits of personality found their expression in differences in taste, mode of dress, hair style, use of cosmetics, the wearing of beard or of glasses. (Juel-Nielsen, 1965 On the basis of these observations, Juel-Nielsen might have concluded that separate rearing environments produce large personality differences between genetically identical individuals, but as is often the case in these types of studies, the researcher was susceptible to "unconscious investigator bias" (Kamin, 1974, p. 51 ). This potential bias underscores the need to have blind raters make evaluations.
Looking at specific cases,Juel-Nielsen was unable to prevent bias from influencing his final evaluation of twin similarity. For example, Pair V (Kaj and Robert) was one of the few sets to have grown up under different socioeconomic conditions. Robert had sought psychiatric assistance on several occasions and was classified by Juel-Nielsen as a neurotic; he was considered "introverted" and "more inhibited" (JuelNielsen, 1965/1980, Case Histories, p. 139). His separated twin brother, Kaj, "had shown asocial activity, and had been to prison, convicted several times, and had been involved in shady business transactions" (Juel-Nielsen, 1965/1980, p. 81), andJuel-Nielsen found him to be "predominantly extroverted" and "self-assertive" (Case Histories, p. 139). Despite these apparent differences, both twins were characterized as "psychopaths" byJuel-Nielsen because "both lack the check and control of fundamental, uniform impulses and urges of a similar nature" (p. 81). Robert was actually very different from Kaj, finding himself "revolted by the glimpses he got of Kaj's way of living" after meeting him for the first time at age 40 (Case Histories, p. 132). Robert considered his brother Kaj to be "the most unpleasant person I have ever come across" (Case Histories, p. 132). The fact thatJuel-Nielsen considered this pair to have provided evidence of a "massive, genetic predisposition for a disharmonious development of personality" (p. 81) illustrates how a researcher's bias can influence his or her interpretation of the data. HadJuel-Nielsen decided that neurosis and psychopathy were vastly different personality types, he might have concluded that these twins were very different, but because he rated them on the wider basis of whether each had experienced "disharmonious development," he considered them to be quite similar.
The case of Kaj and Robert illustrates the problems of rater bias in The authors of the MISTRA articles concluded that they found evidence that human personality variance is largely a product of human genetic differences. Our task is to determine whether this is the proper conclusion. As in most other descriptions of MISTRA twin pairs, the readers of Watson's book were presented with the cases of the two most similar pairs; the other three were not discussed. Apart from the Jim Twins, the most publicized case has been the MZA twin pair Oskar St6hr and Jack Yufe. These twins were born in 1933 in Trinidad. Their parents divorced a few months after their birth, andJack remained in Trinidad with his father, while Oskar went to live in Germany with his mother. Oskar was raised a Catholic and Nazi in Germany, whereas Jack was raised as aJew in Trinidad and spent time on an Israeli kibbutz (Holden, 1980) . The fact that this could happen seems to run counter to the behavior genetic argument because the twins grew up to be what their caregivers had raised them to be. But this was not the way the case was presented. Although the two men were found to lead "markedly different lives" (Holden, 1980 , p. 1324), a supposedly amazing set of similarities was discovered after they arrived at the airport: 12 JOSEPH Both were wearing wire-rimmed glasses and mustaches, both sported twopocket shirts with epaulets. They shared idiosyncrasies galore: they like spicy foods and sweet liqueurs, are absentminded, have a habit of falling asleep in front of the television, think it's funny to sneeze in a crowd of strangers, flush the toilet before using it, store rubber bands on their wrists. (Holden, 1980, p. 1324) What was not mentioned is the fact thatJack and Oskar had met previously and had been in postal contact for more than 25 years (Horgan, 1993 ; L. Wright, 1997). After their cases were reported in the press, they sold their life stories to a Los Angeles film producer (Horgan, 1993) Clearly, these two pairs cannot be considered to have had the same influence on each others' personalities. Rather than regarding twins who spent 14 days a year together over a 10-year span as having accrued 20 weeks of contact time, it would be far more accurate to note that these "reared apart" twins had a 10-year relationship. In addition, volunteer twins seeking inducements or scientific approval, on whose verbal accounts contact time has been calculated, might be tempted to underreport the amount of contact they had (Kamin, 1974 ).
Farber discussed a psychodynamic explanation of MZA similarity for twins who "always knew that they had a twin living somewhere else" and had information about each other:
Psychodynamic theorists would postulate that this in itself may be enough to allow a child to begin to formulate a fantasy "twinning" with the absent partner, particularly if he has scattered bits and pieces of information about him. Such an occurrence would be most likely to be significant when the environment in which the child is raised is an unhappy one-which it was in many of these cases. The second pair was described by Heston (1988, pp. 211-212), who discussed a 55-year-old pair of female MZAs who were separated at 4 months and were adopted into different homes. Twin A appeared "overweight and slovenly" and expressed "chronic dissatisfaction with her life." She had been treated for depression for 8 years before being studied, had experienced anxiety all her life, and had several unexplained 14 JOSEPH SEPARATED IDENTICAL TWINS medical complaints. She had completed high school at age 17 and worked as a clerk for the next 30 years. Twin A described her marriage at age 38 as "miserable." Her MZ sister, Twin B, weighed 60 pounds less than Twin A and was described as an "engaging, even vivacious woman." Twin B had gone to college and had worked as a head technician in a large hospital laboratory. She was happily married and described her life as fulfilling and happy. According to Heston's account (p. 212), his MISTRA colleagues "searched exhaustively through [the twins'] histories for some explanation of the striking differences between these women." A clear bias is evident in this description because the researchers did not exhaustively investigate the histories of similar twins for the purpose of discovering an environmental explanation for their alikeness. It turned out that Twin B had been taking thyroid medication since age 18, whereas Twin A had not. The MISTRA laboratories determined that Twin A's thyroid function was in the "low normal range." Heston offered Twin B's thyroid medication as a "tenuous explanation" for the twins' differences.
In a third example, Segal (1999, p. 134) briefly discussed two MZA pairs showing "marked differences" on the Minnesota Multiphasic Personality Inventory. Segal might have attributed the results to environmental influences but instead concluded that the differences were "traceable to the development of psychiatric disorder in one case, and probable brain damage due to head injury in the other case."
Unfortunately, neither Segal, Heston, nor Lykken indicated whether these pairs and their test scores were retained in the study, leading a reviewer to wonder whether they were removed on the basis of a suspicion of organic problems.
The researchers' assumptions have influenced this study at every step: The Jim Twins were recruited to the study because they were so similar and were then offered as evidence of the similarity of MZAs, whereas differing pairs are assumed to have become that way because of an organic impairment in one of the twins. It is remarkable that the Jim Twins were included in the study and had their test scores figured into all subsequent statistical formulations. As in most previous studies, these twins came to the attention of researchers because of their similarity. The Jim Twins epitomize the circular reasoning discussed by Farber (1981) .
Instead of publishing case history material, the MISTRA team has provided only scores on the previously mentioned FES. One might ask how this scale would be necessary in light of the fact that twins underwent extensive interviews covering most aspects of their life histories or how it could be considered a substitute for an evaluation of family environment by blinded raters. In fact, the FES does not measure socioeconom-ic status but only social environment within the family. There is good reason to believe that selective placement occurred to a large extent in the MISTRA MZA sample, thereby violating the basic theoretical assumption of all adoption studies (Joseph, in press-a, in press- The following are the most important environmental similarities shared by MZAs and MZTs: They are exactly the same age; they are the same sex; they are almost always the same ethnicity; their appearance is strikingly similar, which probably will elicit similar treatment; they usually are raised in the same socioeconomic class; they usually are raised in the same culture; they shared the same prenatal environment; and they typically spent a certain amount of time together in the same family environment and were aware of each other's existence when studied and often had regular contact over a long period of time. It is essential that any study of MZAs control for these factors, which implies that MZTs are unsuitable as controls. In a discussion of possible age and sex confounds in MZA cognitive ability studies, Kamin (1974, p. 56) concluded that "without an assurance that the test scores are not confounded with age and sex, there is absolutely no ground on which to attribute an observed correlation to genetic factors." The confounding nature of these and other factors means that the only acceptable control group would consist of biologically unrelated pairs of individuals matched on the basis of the environmental factors common to both members of an MZA twin pair. Rose discussed the basic idea behind the formation of a control group of unrelated pairs:
A colleague suggests that we cannot know [the importance of MZA resemblance] without necessary control data on similarities found in pairs of agematched strangers.... Were one to capitalize on cohort effects by sampling unrelated but age-matched pairs, born, say, over a half-century period, the observed similarities in interests, habits, and attitudes might, indeed, be "astonishing. From the environmental perspective, therefore, MZAs should be far more similar than two randomly selected members of the population. Pre-MISTRA MZA researchers' inability to control for the operation of cohort effects led them to the questionable conclusions that have already been discussed.
JOSEPH SEPARATED IDENTICAL TWINS
Looking at same-sex DZAs, there is reason to believe that they would be less similar than MZAs for purely environmental reasons. Parents, families, and adoption agencies probably would attempt to place identical twins into more similar homes because of the greater physical similarity of MZs and societal expectations that they should be treated more similarly. In the cases of DZ twins separated after infancy, the difference in their physical appearance would make it more likely that they would be placed into less correlated environments than MZs, whose similar appearance might increase the desire to place them in more similar environments. Because of their less similar physical appearance, DZAs would experience more dissimilar appearance-related treatment in their social environment.
It is also more likely that MZAs would be aware of each other's existence and have had more contact than DZAs. Several MZA pairs located each other because people had confused them with their separated twin sibling who lived in a neighboring community. Upon discovering the existence of a separated co-twin, an MZA would be more likely to seek out a twin sibling in the belief that this person would be just like him or her. This idea is supported by the fact that the MISTRA MZA:DZA sample ratio includes far more MZAs than chance would expect and by information demonstrating that MISTRA Studies of the relationship between personality test scores and environmental features common to reared-apart twins are rare in the literature. However, a few studies have looked at the effects of age and sex on scores of unrelated people. Several of these studies placed participants into age groups separated at 5-or 10-year intervals, although a more meaningful examination would look at pairs matched for the same age or year of birth because twins are always the same age. Grupp, Ramseyer, and Richardson (1968) found significant age effects on three of the four CPI scales they examined in a group of 283 participants. Bedeian and Field (1988) found significant age correlations on 8 of 18 CPI scales despite matching groups on the basis of a 10-year age range. Cross, Barclay, and Burger (1978) administered the CPI to 772 volunteer participants and found significant sex and ethnic group effects on several scales. Another relevant study was performed by Martin, Blair, Dannenmaier,Jones, and Asako (1981). The participants in this study (N= 179, 118 female, 61 male, mean age 28.4 years) completed a CPI, and each scale was correlated with the age of the respondents. Remarkably, the mean correlation between age and scale scores was .28 across all 18 scales, with 10 scales showing a correlation of .35 or higher. The Martin et al. sample was drawn from a population of college students who were probably similar in socioeconomic and educational status and therefore had more in common than age alone. Nevertheless, it appears that the effect of common age, which is only one of many environmental similarities shared by MZAs, is enough to account for more than half the value found in MISTRA MZA personality correlations.
We have seen that, unlike their predecessors, MISTRA researchers recognized that age and sex effects on psychological variables can be "substantial." Unfortunately, they have used inadequate measures to deal with these potentially confounding effects. McGue and Bouchard (1984) devised a formula that adjusts raw twin correlations for age and sex effects on the basis of "twin-based information." However, their own 1984 data demonstrate that the change produced by this correction is negligible, and MISTRA articles have not provided raw test score correlations on twin personality measures. Published correlations have been corrected for age and sex, and it is therefore unclear how much impact this correction had on the data. It is likely that the MISTRA age and sex correction formula greatly underestimated the impact of age and sex effects on twin correlations and failed to correct for other potentially confounding variables.
The often strikingly similar appearance of even separated MZ twins can elicit similar treatment and affect behavior. Langlois and Stephan (1977, p. 1697) studied 120 children (kindergarteners and first-graders) and concluded that "attractive children... were liked more, were perceived as being smarter, were rated higher on sharing and friendliness and lower on meanness and hitting other children than were unattractive children." Child participants made these determinations after view- The belief that a person's religiosity is minimally influenced by shared family environment is, however, absurd. Most parents attempt to instill religious values in their children beginning in early childhood, and whether a child attends religious services or schools is decided by the parents. The continuity of religious ideas is actually one of the major
